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7745/1987 [Tokukaisho 62-7745) 

A. Relevance of the Above-identified Document 

The following is an English translation of 
non-English language information that may be relevant to 
the issue of patentability of the claims of the present 
application. 

B. Translation of the Document 

1. TITLE OF THE INVENTION 

WATER ABSORBENT RESIN COMPOSITION, 
PRODUCTION METHOD THEREOF, AND WATER 
ABSORBING AND WATER RETAINING AGENT 

2. CLAIMS 

1. A reformed water-insoluble water absorbent resin 
composition, obtained by adding, as an essential 
component, water containing polyvalent metal salt and/ or 
hydroxide to water-insoluble hydrophilic polymer particles 
made of hydrophilic and/or water-soluble monomer. 

2. The reformed water-insoluble water absorbent 
resin composition as set forth in claim 1, wherein an 
amount of the polyvalent metal salt and/ or hydroxide 
ranges from 0.01 to 10 wt% with respect to an amount of 
the hydrophilic polymer particles. 

3. The reformed water-insoluble water absorbent 
resin composition as set forth in claim 1 or 2, wherein the 
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water-insoluble hydrophilic polymer is a polymer selected 
from: a hydrolyzed starch-acrylnitryl graft copolymer; a 
cellulose-acrylic acid graft copolymer and salt thereof; a 
polyacrylamide cross-linked with divinyl compound and 
partially hydrolyzed polyacrylamide; a cross-linked poval; 
a saponified vinylester-unsaturated carboxylic acid 
copolymer; cross-linked polyethyleneoxide; a cross-linked 
starch-acrylamide graft copolymer; and a cross-linked 
starch-acrylic acid graft copolymer and salt thereof. 

4. The reformed water-insoluble water absorbent 
resin composition as set forth in any one of claims 1 to 3, 
wherein the water-insoluble hydrophilic polymer is a 
polymer obtained by copolymerizing a material (A) such as 
(a hydrophilic and/ or water-insoluble monomer) and/ or 
(monomer which is changed into hydrophilic and/or 
water-soluble monomer by hydrolysis) and polysaccharide 
(B); a copolymer obtained by copolymerizing the material 
(A) and a cross-linking agent (C); or the material (A), the 
polysaccharide (B), and the cross-linking agent (C) as 
essential components, and by carrying out hydrolysis as 
required. 

5. A method for producing a water-insoluble water 
absorbent resin, said method comprising the steps of: 
making water-insoluble hydrophilic polymer, made of 
hydrophilic and/or water-soluble monomer, into powdery 
resin particles whose water content is 20 wt% or less; and 
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dispersing water, containing polyvalent metal salt and/or 
hydroxide, to 0.001 to 20 wt% of the powdery resin 
particles. 

6. The method as set forth in claim 5, wherein the 
powdery resin particles are high water absorbent resin 
particles whose water absorbing power is 60 ml/g or more. 

7. The method as set forth in claim 5 or 6, wherein 
an amount of the polyvalent metal salt and/ or hydroxide 
ranges from 0.005 to 10 wt% with respect to an amount of 
the powdery resin particles. 

8. A water absorbing and water retaining agent, 
comprising a reformed water-insoluble water absorbent 
resin composition, obtained by adding, as an essential 
component, water containing polyvalent metal salt and/or 
hydroxide to water-insoluble hydrophilic polymer particles 
made of hydrophilic and/or water-soluble monomer. 

9. The water absorbing and water retaining agent as 
set forth in claim 8 being used for a water absorbing 
article. 

10. The water absorbing and water retaining agent as 
set forth in claim 8 being used for a water absorbing 
article such as a disposable diaper, a sanitary napkin, a 
wound dressing, an incontinence pad, a paper and fiber 
product water absorbency improving agent, or a 
sweat-absorbency providing agent. 

11. The water absorbing and water retaining agent as 
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set forth in claim 8 being used for an 
agroforestry/ horticulture water retaining agent, an 
architectural water absorbing agent, a civil 
engineering/industrial dehydrating agent, a heavy metal 
absorbing agent, a polluted sludge coagulating agent or 
chemical, an aromatic controlling/ releasing agent. 
3. DETAIL DESCRIPTION OF THE INVENTION 
[Industrial Applicability] 

The present invention relates to a water absorbent 
resin composition, a production method thereof, and a 
water retaining agent. 
[PRIOR ART] 

Recently, it has become general to use, in a sanitary 
napkin, a disposable diaper, or the like, a water absorbing 
material, having a relatively high water absorbing ability, 
such as cross-linked polyethyleneoxide, cross-linked poval, 
hydrolyzed . starch-polyacrylnitryl graft polymer, 
self-cross-linking polyacrylic acid metal, and the like. 
However, although each of these materials has high water 
absorbing ability, it is not sufficient as a material for a 
sanitary product or a disposable diaper which requires 
high water absorbing rate. That is, as the water absorbing 
ability is higher, the affinity with respect to water is 
higher. Thus, in case where the material is in contact with 
water, only a contact portion becomes gelatinized, so that 
water does not evenly permeate. This raises such problem 
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that it is impossible to realize high water absorbing rate 
(hereinafter, this problem is referred to as "fish eye"). 

In order to solve the disadvantage, there has been 
adopted a method in which each of the water absorbing 
materials is made into fine particles so that the surface 
area is increased so as to increase the water absorbing 
rate. In this case, the surface area of the water absorbing 
material increases, so that the water absorbing rate is 
increased to some extent, but a membrane occurs on the 
particle surface so as to be positioned in a portion which 
is in contact with water, so that the water does not evenly 
permeate. This does not result in improvement of the 
water absorbing rate. 

The inventors of the present invention proposed an 
invention (Tokugansho 56-140571) in which: hydrophilic 
cross-linked polymer is dispersed in dispersion medium, 
and then a surface of the hydrophilic cross-linked polymer 
is cross-linked with a cross-linking agent. According to 
this method, in case where the water absorbing material is 
in contact with water, not only the contact portion is 
gelatinized and even permeation of water is promoted, so 
that this method is effective in raising the water absorbing 
rate. However, even this method fails to realize sufficient 
improvement of the water absorbing rate. Moreover, this 
method is disadvantageous in terms of the cost. 

While, the inventors proposed an invention 



Page 6 Tokukaisho 62-7745 

(Tokugansho 59-181682) in which water-insoluble water 
absorbent resin and inorganic particles are blended with 
each other. This method is advantageous to some extent in 
raising the water absorbing rate but fails to realize 
sufficient improvement. 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

The inventors diligently studied so as to solve the 
problem which cannot be sufficiently solved by the 
conventional techniques in raising the water absorbing 
rate of the water absorbing material, that is, so as to solve 
the fish eye. As a result of the diligent study, they found 
that: a small amount of water containing polyvalent metal 
salt and/ or hydroxide is added to polymer particles, and a 
surface of the polymer particles is cross-linked, so that 
absorbed liquid smoothly passes through the polymer 
particles without adhering to the polymer particles. As a 
result, they completed the present invention. 
[MEANS TO SOLVE THE PROBLEMS] 

The present invention relates to (i) a reformed 
water-insoluble water absorbent resin composition 
obtained by adding, as an essential component, water 
containing polyvalent metal salt and/or hydroxide to 
water-insoluble hydrophilic polymer particles made of 
hydrophilic and/or water-soluble monomer (first 
invention), (ii) a production method thereof (second 
invention), and (iii) a water absorbing and water retaining 
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agent (third invention). 

As to the polyvalent metal salt or hydroxide used in 
the present invention, examples of polyvalent metal 
include: bivalent metal such as Mg, Ca, Ba, Zn, Fe, and 
trivalent metal such as Al and Fe; inorganic normal salt 
and double salt, such as halide thereof, nitrate, 
phosphate, sulfate, and carbonate, or low organic acid 
chloride such as oxalate and acetate, and hydroxide. 
Specific examples of the compound include calcium 
chloride, magnesium chloride, ferrous chloride, aluminum 
chloride, polychlorinated aluminum, iron chloride, iron 
nitrate, calcium nitrate, aluminum nitrate, magnesium 
phosphate, calcium phosphate, aluminum phosphate, 
magnesium sulfate, iron sulfate, aluminum sulfate, 
aluminum potassium sulfate, aluminum ammonium 
sulfate, calcium carbonate, magnesium carbonate, 
magnesium calcium carbonate, magnesium oxalate, 
calcium oxalate, magnesium acetate, calcium acetate, 
aluminum acetate, calcium hydroxide, and aluminum 
hydroxide. These compounds may be independently used, 
or a suitable combination thereof may be used. Among 
them, it is preferable to use a water-insoluble compound, 
and specific examples thereof include calcium chloride, 
magnesium chloride, ferrous chloride, aluminum chloride, 
polychlorinated aluminum, iron chloride, iron nitrate, 
calcium nitrate, aluminum nitrate, magnesium sulfate, 
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ferrous sulfate, aluminum sulfate, aluminum potassium 
sulfate, aluminum ammonium sulfate, magnesium acetate, 
calcium acetate, aluminum acetate, and calcium lactate 
Among them, it is preferable to use calcium salt and 
aluminum salt, and it is particularly preferable to use 
sulfate and acetate as salt. 

Examples of water used in the present invention 
include tap water, industrial water, groundwater, 
ion-exchange water, and pure water. It is preferable to use 
tap water. 

Each water may be used in combination with 
hydrophilic organic solvent such as alcohol containing 1 
to 4 carbon atoms (methyl alcohol, ethyl alcohol, isopropyl 
alcohol, and the like), ketone (acetone and the like), amide 
(N,N-dimethyl formamide and the like), and sulfoxide 
(dimethyl sulfoxide). A ratio at which water and these 
materials are combined is not particularly limited, but it 
is general that an amount of these materials is 100 times 
as large as one part of water. 

Examples of the water-insoluble hydrophilic polymer 
made of hydrophilic and/ or water-soluble monomer used 
in the present invention include: a polymer obtained by 
copolymerizing a material (A) such as (a hydrophilic 
arid/or water-insoluble monomer) and/or (monomer which 
is changed into hydrophilic and/or water-soluble 
monomer by hydrolysis) and polysaccharide (B) (for 
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example, hydrolyzed starch-acrylnitrylgraft copolymer, 
cellulose-acrylic acid graft copolymer and salt thereof); a 
copolymer obtained by copolymerizing the material (A) and 
a cross-linking agent (C) (for example, a polyacrylamide 
cross-linked with divinyl compound (methylene bis 
acrylamide and the like) and partially hydrolyzed 
polyacrylamide, a cross-linked poval, a saponified 
vinylester-unsaturated carboxylic acid copolymer recited 
in Tokukaisho 52-14689 and Tokukaisho 52-27455, 
cross-linked polyethyleneoxide); a polymer obtained by 
polymerizing the material (A), the polysaccharide (B), and 
the cross-linking agent (C) as essential components and 
by carrying out hydrolysis as required (for example, 
cross-linked starch-acrylamide graft copolymer, 
cross-linked starch-acrylic acid graft copolymer and salt 
thereof which are recited in Tokukosho 53-46199 and 
Tokukosho 53-46200. Two or more kinds of these 
hydrophilic cross-linked polymers may be used together. 

The thus obtained polymer particles are ordinarily in 
a dried powder state. It is preferable that a water content 
thereof is 20 wt% or less. 

A particle size of the polymer particles is ordinarily 5 
to 5000 |i or less, preferably 20 to 500 p. 

The polymer particles ordinarily have a water 
absorbing ability of 60 ml/g or more. 

An amount of water newly used with respect to the 



Page 10 Tokukaisho 62-7745 

polymer particles ordinarily ranges from 0.005 to 50 wt%, 
preferably from 0.01 to 20 wt%, more preferably from 0.5 
to 10 wt%. When the amount of water is less than 0.005 
wt%, the surface of the polymer particles is not 
sufficiently reformed. When the amount of water exceeds 
50 wt%, it is necessary to carry out the heat treatment 
and a surface layer of the polymer particles has an 
excessively high density, so that the water absorbing rate 
drops. 

With respect to an amount of the hydrophilic 
cross-linking polymer, an amount of polyvalent metal salt 

which is soluble in water serving as the cross-linking 

v. 

agent ordinarily ranges from 0 to 1.0 wt%, preferably from 
0.1 to 5 wt%. When the amount of the polyvalent metal 
salt is larger than 10 wt%, the water absorbing rate can 
be raised but the water absorbing ability significantly 
drops, so that it is difficult to practically use this as a 
water absorbent resin. 

Examples of a method for adding water containing 
water-soluble polyvalent metal salt (hereinafter, water is 
used unless particularly mentioned) to the polymer 
particles are as follows: (i) Water is sprayed to the 
water-insoluble hydrophilic polymer particles so as to 
carry out contact treatment; (ii) the polymer particles are 
placed in water so as to be evenly mixed and the resultant 
is kneaded so as to carry out contact treatment. 
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A temperature in the contact treatment may be room 
temperature, so that it is not necessary to heat. However, 
heat treatment may be carried out, and heating time 
ranges from 1 to 120 minutes, preferably from 2 to 30 
minutes. The resultant can be used without any 
modification after carrying out the contact treatment, but 
the resultant may be further dried. 

In the reformed water absorbent resin composition of 
the present invention, an extender, a colorant, an 
ultraviolet absorbing agent, an oxidation inhibitor, a 
fungicide, a bactericide, a herbicide, a fertilizer, a 
perfumery, a deodorant, a reducer, and the like may be 
included. Particularly, in case where the reducer is 
included in the resin composition of the present invention, 
the metal salt used in the present invention serves as 
primary salt, so that the resin composition is additionally 
characterized in that the primary salt exhibits a deodorant 
ability. 

Examples of the reducer include thiourea, L-ascorbie 
acid, and the like. 

The water-insoluble water absorbent resin 
composition of the present invention can be used as a 
water absorbing and water retaining agent. Examples of 
the water absorbing and water retaining agent are as 
follows: 

(i) Water absorbing and water retaining agent for water 
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absorbing article 

A disposable diaper, a sanitary napkin, a wound 
dressing, an incontinence pad, a paper and fiber product 
water-absorbing-ability improving agent, a 

sweat-absorbency providing agent, and the like which are 
described in Tokugansho 49-149090 and Tokugansho 
57-82566 for example. 

(ii) Agroforestry/horticulture water retaining agent 

A soil water retention improving agent, an 
agrochemical/ fertilizer effect keeping agent, a bog moss 
alternative, a transplantation water retaining agent, a 
plant growing pot water retaining agent, and the like 
which are described in Tokukosho 55-4462, Tokokaisho 
52-82715, Tokukosho 56-45882, Tokukaisho 58-31919, 
and the like for example. 

(iii) Architectural water absorbing material 

Interior architectural material anti-condensation 
materials such as a wall material, a ceiling material, and 
the like which are described in Tokukaisho 58-65075 and 
the like for example. 

(iv) Other materials 

A civil engineering and industrial dehydrating agent 
(agent dehydrating liquid such as methanol, ethanol, 
benzine, petroleum ether, gasoline, vegetable oil, and fuel 
oil), a heavy metal adsorbing agent, a sludge coagulating 
agent, agent for controlling/ releasing various kinds of 
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chemicals, aroma chemicals, and the like, which are 
described in Tokukosho 58-1624, Tokukaisho 53-107430, 
and the like for example. 
[Examples] 

Each of the following examples further explains the 
present invention, but the present invention is not limited 
to them. 
Examples 1 to 4 

40 g of water-insoluble hydrophilic polymer particles 
(Sanwet IM-1000U (Sanyo Chemical Industries, Ltd.) 
containing about 15% fine particles of 50 |a or less) were 
placed into a chamber (1.8 litter) of a device having an air 
duct, an exhaust thereof, and a water spray nozzle (for 
example, a spray drying device CA-21 (Yamato Scientific 
Co., Ltd.), and water in which 10% of aluminum sulfate 
had been dissolved was sprayed to the polymer particles 
so that 0.1% of the water, 1% of the water, 5% of the 
water, and 10% of the water were respectively sprayed 
while bringing air into the chamber at 0.2 m 2 /minute, 
thereby obtaining water absorbent resin compositions [A], 
[B], [C], and [D]. 
Examples 5 to 8 

In Examples 5 to 8, the same operation was carried 
out as Examples 1 to 4 except that: in bringing water in 
which 10% of aluminum sulfate had been dissolved was 
sprayed into the chamber, air brought into the chamber 
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was heated to 80°C and no treatment was performed 
during 5 minutes after bringing the air into the chamber, 
thereby obtaining water absorbent resin compositions [E], 
[F], [G], and [H]. 
Example 9 

An amount of 0.9% saline absorbed in each of the 
water absorbent resin compositions obtained in Examples 
1 to 8 and an absorbing rate thereof were measured. 
Results of the measurement are illustrated in Table 1. 
Note that, the amount of the absorbed saline was 
measured as follows. A bag made of nylon nonwoven cloth 
(200 mesh) was prepared, and 1 g of the resin composition 
was enclosed in the bag, and the bag was soaked in 0.9% 
saline for 30 minutes. After retrieving and draining the 
bag for 15 minutes, an increased weight was measured. 
Further, the absorbing rate was measured as follows. A 
nylon nonwoven cloth (200 mesh) was placed on a support 
board having small holes. On the nylon nonwoven cloth, 
0.1 g of the resin composition was placed, and an 
undersurface thereof was brought into contact with the 
liquid, and an amount of 0.9% saline absorbed in the 
resin composition in 2 minutes was measured. The thus 
measured value was converted into an absorption amount 
per 1 g of the resin composition. 
Comparative Examples 1 to 3 
Comparative Example 1: 
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A product obtained without treating Sanwet 
IM-1000U was used. 
Comparative Example 2: 

The same operation as Example 1 was carried out 
except that aluminum hydroxide was mixed with Sanwet 
IM-1000U, thereby obtaining a water absorbent resin 
composition [J]. 
Comparative Example 3 

The same operation as Example 3 was carried out 
except that only water was sprayed without mixing 
aluminum hydroxide with Sanwet IM-1000U, thereby 
obtaining a water absorbent resin composition [K]. 



Table 1 





Aluminum Hydroxide 
(wt%) 


Water 
(wt%) 


Aluminum Sulfate 
(wt%) 


Absorption 
Amount 
(g/g) 


Absorbing 
Rate 
(ml/g) 


Example 1 




0.1 


0.01 


64 


33 


Example 2 




1.0 


0.1 


68 


42 


Example 3 




5.0 


0.5 


73 


53 


Example 4 




10.0 


1.0 


70 


60 


Example 5 




0.09 


0.01 


65 


49 


Example 6 




0.9 


0.1 


73 


59 


Example 7 




4.5 


0.5 


78 


62 


Example 8 




9.0 


1.0 


75 


65 


Comparative 
Example 1 








50 


10 


Comparative 
Example 2 


1.0 






50 


10 


Comparative 
Example 3 




5.0 




50 


11 



[EFFECTS OF THE INVENTION] 



Page 16 Tokukaisho 62-7745 

The present invention relates to a water absorbent 
resin composition and a water absorbing and water 
retaining agent including the water absorbent resin 
composition, wherein even permeation of water is 
promoted and high water absorbing rate is realized. Each 
of the products of the present invention has the following 
characteristics: Not only the high water absorbing rate but 
also stability with respect to humidity is realized. That is, 
even when the water absorbent resin composition is left in 
high humidity, a blocking phenomenon hardly occurs 
between resin particles. Also, the product of the present 
invention is superior in stability through days, that is, 
superior in water retention and shape retention through 
extended period of time. Further, the product generates 
less dusts at the time of treatment of particles. 
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